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(54) MAC BRIDGE CONTROL METHOD AND DEVICE 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To prevent the transmission of undesired packet data to 
the PHS (registered trademark) terminals and to improve the using efficiency of 
frequency in a radio section. 

SOLUTION: Radio base stations 21 to 23 convert the telephone numbers of their 
connected PHS terminals 11 to 13 into the MAC addresses to notify a PHS server 31 of 
these addresses. A server 31 decides and authenticates the connection requests of 
terminals via an IP/MAC address management part. When a PHS terminal is connected, 
the server 31 manages both IP and MAC addresses of the terminal and notifies every 
radio base station of the MAC address information on the terminal. Every radio base 
station holds the received MAC address information and filters the packet received from 
an Ethernet (registered trademark) 40 to send it to a radio section. The server 31 also 



sends the broadcast signals to the radio section in a prescribed cycle and updates the 
MAC address table information, based on the answer given from every PHS terminal to 
notify every radio base station of the updated table information. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the MAC bridge control approach of a local area network of having a 
personal handyphone system and the wireless section when the terminal of ** called 
Following PHS is connected to the server of a section of wire line through a base 
transceiver station Said base transceiver station changes into a MAC Address the 
telephone number of the PHS terminal of which connection with said server was 
required. While registering into a MAC address table the MAC Address of a terminal 
which notified said server of the MAC Address, attested the PHS terminal with which 
said connection was required of said server, and accepted connection When the 
information on said MAC address table is notified to said each base transceiver 
station and said base transceiver station receives a packet from a network. By 
comparing with the MAC Address information to which the MAC Address information 
on the packet of relevance was notified by said server, it is the ** MAC bridge control 
approach as the description about filtering the packet sent out to the wireless section. 
[Claim 2] A server is the MAC bridge control approach according to claim 1 which 
sends out a broadcasting signal through a base transceiver station at the wireless 
section with a predetermined period, compares the MAC Address of the PHS terminal 
which had the response in said broadcasting signal with the MAC address table which 
this server holds, updates a MAC address table as a result of the comparison of said 
MAC address table when an inequality is detected, and notifies the updated MAC 
Address information to said each base transceiver station. 
[Claim 3] In the MAC bridge control unit of the local area network which has a 
personal handyphone system and the wireless section when the terminal of ** called 
Following PHS is connected to the server of a section of wire line through a base 
transceiver station A means to change into a MAC Address the telephone number of 
the terminal with which connection with said server was required of said base 
transceiver station. It has a means to filter the packet which received from the 
network using the notified MAC Address information. Said server It is a ** MAC bridge 
control unit as the description about having a means to register into a MAC address 
table the MAC Address of a terminal which attested the terminal of which said 
connection was required and accepted connection, and a means to notify the 
information on said MAC address table to said base transceiver station. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a personal handyphone system, the 
local area network which has the wireless section when the terminal of ** called 
Following PHS is connected to the server of a section of wire line through a base 
transceiver station, and the MAC bridge control system of ** called Following LAN. 
[0002] 

[Description of the Prior Art] MAC (media access control; media access control) of 
above-mentioned LAN They are Institute of Electrical and Electronics Engineers 
(IEEE) and the thing by which the standardization is considered internationally about 
the protocol as a sublayer of the data link layer of the 2nd layer of OSI (open system 
interconnection). It is characterized by uniting with the physical layer of the 1st layer 
and performing access privilege control when the data Request to Send from two or 
more equipments competes on a common transmission line, error control on 
discernment of the physical-connection point of equipment and a transmission line, 
frame formation, and a transmission line, etc. 

[0003] Moreover, a MAC bridge is equipment for MAC to connect two same LANs, A, 
and B by the 2nd layer, and is fixed address width of face (a MAC Address). It is also 
called a hardware address and a frame [ consisting of an every six octets destination 
address and the sending agency address ] is identified. As the frame between 
terminals within each section is not transmitted to another side a cable and wireless 



side, it has the address-filtering function which carries out sequential transmission of 
a cable side and the frame between wireless sides at LAN of another side. 
[0004] Moreover, an IP address is the address given according to an individual for 
each terminal equipment of every, it consists of a 32-bit destination address and the 
sending agency address, and each consists of the network address and the host 
address as each node further. 

[0005] About control of the MAC bridge in general LAN, there are various proposals 
conventionally about the art of filtering. For example, it sets to the MAC bridge which 
equipped JP,5-22294.A with the study table. When connecting a LAN different sharply 
[ transmission speed ], it aims at preventing generating of unnecessary traffic from a 
high speed LAN to a low speed LAN. The LAN table without a refresh function 
showing the correspondence relation of the port and MAC Address to which the LAN 
circuit was connected, The WAN table corresponding to the port where the WAN 
circuit was connected is prepared. The MAC bridge control system which exchanges 
the contents of the LAN table ignited by the power-up point of a MAC bridge etc. 
between a phase hand's MAC bridges connected to the WAN line connection port, and 
is registered into a WAN table is indicated. 

[0006] Moreover, it aims at performing filtering processing so that the packet which 
has the MAC Address by which local management was carried out in JP,5-22295,A 
may not be transmitted on other LANs. A judgment means by which a MAC Address 
judges global management or local management with reference to the addressing 
management method assignment bit of the packet which received. The bridge 
equipment possessing the control means which performs filtering processing only to 
the packet which has the MAC Address in which global management was carried out 
by the judgment result of a judgment means is indicated. 

[0007] Moreover, in the bridge control system of LAN including the wireless section, 
when the terminal by the side of a client was connected through a base transceiver 
station, the server performed authentication from the IP address of the terminal, when 
authentication was checked, the MAC Address etc. was managed and the data 
communication between a client and a server was controlled. 

[0008] Moreover, when wireless LAN was connected to other networks via the cables 
LAN. such as Ethernet, the packet sent out from other networks was sent out through 
the direct base transceiver station at the wireless section from Ethernet etc. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the conventional control 
system, since the base transceiver station had not managed especially the MAC 



Address of the terminal connected etc.. when the packet was received from other 
networks, the packet was sent out unconditionally at the wireless section, and it had 
the trouble that the use effectiveness of a frequency fell. 

[0010] Moreover, there was a trouble that the number of receive packets each 
terminal must judge it to be whether it is addressing to self increased, and the 
processing burden of each terminal increased. 

[0011] The purpose of this invention cancels an above-mentioned trouble, prevents 
the unnecessary packet which transmits to the wireless section, and is to offer the 
MAC bridge control system which can mitigate the load of the PHS terminal which is a 
client. 
[0012] 

[Means for Solving the Problem] The MAC bridge control approach of this invention 
changes into a MAC Address the telephone number of the PHS terminal with which 
connection with a server was required of the base transceiver station. While 
registering into a MAC address table the MAC Address of a terminal which notified the 
server of the MAC Address, attested the PHS terminal with which connection was 
required of the server, and accepted connection When the information on a MAC 
address table is notified to each base transceiver station and a base transceiver 
station receives a packet from a network. The packet sent out to the wireless section 
is filtered by comparing with the MAC Address information to which the MAC Address 
information on the packet of relevance was notified by the server. 
[0013] Moreover, a server sends out a broadcasting signal through a base transceiver 
station at the wireless section with a predetermined period, compares the MAC 
Address of a terminal with a response with the MAC address table which this server 
holds, when an inequality is detected, updates a MAC address table and notifies the 
updated MAC Address information to each base transceiver station. 
[0014] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is 
explained with reference to a drawing. 

[0015] Drawing 1 is the system configuration Fig. of one example of this invention. 
This example consists of the terminal 1 1 and PS 12 and 13 grades of PHS which is the 
client which performs data communication, moving ranging over the inside of the PHS 
server 31 connected to Ethernet 40. two or more base transceiver stations 21 and CS 
22 and 23 grades, and the service area of each base transceiver station, or two 
service areas or more. In addition, even if the terminal PS of base transceiver stations 
CS and PHS has illustrated only the thing required for explanation and has base 



transceiver stations other than illustration, and the terminal of PHS. it does not 
interfere. 

[0016] Each base transceiver station CS21 grade holds the MAC address table 
information which has the MAC address table changed from the telephone number of 
the connected terminal PS1 1 grade, and was received from the server. 
[0017] If the IP address of the terminal PS of which connection was required Is 
attested and Terminal PS is connected, the PHS server 31 will manage the IP address 
and MAC Address of the terminal PS. and will notify the MAC address table 
information on the terminal PS to a base transceiver station CS. That is. the PHS 
server 31 Judges whether the connection request from Terminal PS Is connectable 
with IP address table, changes into a MAC Address the IP address of the terminal 
which attested this terminal PS and accepted connection, registers it Into a MAC 
address table, and has further IP / MAC Address Management Department which 
notifies the Information on a MAC address table to a base transceiver station. 
[0018] In this example, a terminal PS 11 shall exist In the service area of the 
communication link connectable range of a base transceiver station CS 21, and the 
client which should be connected shall not exist in the service area of a base 
transceiver station CS 22, but a terminal PS 1 2 shall exist in the service area of a 
base transceiver station CS 23. 

[0019] Next, actuation of the example of drawing 1 is explained with reference to 
drawing 3 . When the terminal PS, for example, terminal PS11**, which is a client 
performs the PHS server 31 and data communication, a connection-request signal is 
first sent to a base transceiver station CS 21 (sequence a). The base transceiver 
station CS 21 which received this connection-request signal sends out an 
authentication demand signal to a terminal PS 1 1 (sequence b). A terminal PS 1 1 will 
send the authentication reply signal which carried that telephone number and IP 
address information to a base transceiver station CS 21, If this authentication demand 
signal is received (sequence c). 

[0020] A base transceiver station CS 21 sends the data of the IP address of a 
terminal PS 11. and a MAC Address to the PHS server 31. after changing the 
telephone number of a terminal PS 1 1 Into a MAC Address (sequence d) (sequence e). 
It is good also considering a part for the first six octets which set the sequence which 
the telephone number may be developed [ sequence ] in 6 octet field of a MAG 
Address as it is. or generates a certain random pattern as an approach of changing 
Into a MAC Address from the telephone number in this case, and are generated from 
there as a MAC Address of a terminal PS 1 1 . 



[0021] The PHS server 31 contrasts with the IP address registered beforehand, and it 
attests whether the terminal PS 1 1 is connectable (sequence f). if an IP address is in 
agreement — Authentication O.K. — judging — a terminal PS 1 1 — receiving — the 
signal of Authentication O.K. — sending (sequence g) — The MAC Address of the 
terminal PS 1 of the client accessed by the MAC address table is added, it updates, 
and the updated MAC address table information is notified to each base transceiver 
stations CS3, CS4, and CSS. 

[0022] The terminal PS 1 1 which received the signal of Authentication O.K. performs 
the PHS server 31 and data communication as a client after that (sequence h). 
[0023] Same processing is performed also when other terminals PS 12 access through 
a base transceiver station CS 23. 

[0024] Each base transceiver stations CS21. CS22. and CS23 Using the MAC address 
table information notified by the PHS server 31 When it has consented to the MAC 
Address of the terminals PS11 and PS12 connected and the packet from other 
networks is received, When the MAC Address of the packet is detected and it is in 
agreement with the MAC Address of the terminal PS connected, the packet data is 
sent out to the wireless section through base transceiver stations CS21. CS22, and 
CS23. 

[0025] Thus, the PHS server 31 can manage the MAC Address of the terminal PS of a 
client connected, and sending out of unnecessary packet data can be prevented at 
the wireless section by the bridge function which carries out the gate of the packet 
data from other networks. 

[0026] Moreover, drawing 2 explains the example in the case of moving to the service 
area of other base transceiver stations CS from the service area of the base 
transceiver station CS with each terminal PS. 

[0027] In drawing 2 . a terminal PS 1 1 moves to the area of a base transceiver station 
CS 21 to the base transceiver station CS 22, and the terminal PS 12 which was in the 
service area of a base transceiver station CS 23 escapes out of area, and 
presupposes that the terminal PS 1 3 newly entered into the service area of a base 
transceiver station CS 21. 

[0028] The server 31 has sent out the broadcasting signal through each base 
transceiver station CS at the wireless section the fixed period, in order to grasp such 
a fluctuation situation of the terminal PS under self management. 
[0029] The terminal PS 1 1 in a servers 31 management area and a terminal PS 13 
return the reply signal which includes self IP address and telephone number, 
respectively to this broadcasting signal. Each base transceiver station 21 and CS 22 



which received these reply signals changes the telephone number in a reply signal into 
a MAC Address respectively, and notifies a server 31 of it. 

[0030] A server 31 deletes the MAC Address information on the relevance about the 
terminal PS 12 without a response from a table to a broadcasting signal, and 
processes the terminal PS 1 1 with a response, and a terminal PS 1 3 as follows. That is, 
even if it moves to the area of a base transceiver station CS 21 to the base 
transceiver station CS 22 and carries out hand-over to a terminal PS 11, it is under 
management of a server 31, IP/MAC Address is known, and since there is no 
modification in the registered MAC Address, it holds as it is. and re-registration of a 
location is unnecessary. To the terminal PS 1 3 which newly entered on the other hand, 
after newly attesting connection propriety, the information on an IP/MAC address 
table is registered and a table is updated. And the updated MAC address table 
information is notified to each base transceiver station CS. 

[0031] Each base transceiver station CS can be periodically recognized by 
broadcasting signal sending out whose server 31 performs the terminal PS connected. 
Therefore, it can prevent that each base transceiver station CS filters the packet 
sent from other networks by referring to the updated MAC address table, and sends 
out an unnecessary packet to the wireless section. 
[0032] 

[Effect of the Invention] It is effective in the ability to prevent sending out an 
unnecessary packet to the wireless section by, as for this invention, a server's 
notifying the information on a MAC address table to each base transceiver station as 
mentioned above, and filtering the packet which sends out the MAC Address 
information on the packet of relevance to the wireless section as compared with the 
MAC Address information to which it was notified by the server, when a packet is 
received from LAN to which the base transceiver station was connected. 
[0033] Moreover, since the unnecessary packet sent out at the wireless section 
decreases, each PHS terminal is effective in the processing burden which judges a 
self-addressed thing from the packet which received being mitigated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the system configuration Fig. of one example of this invention. 
[Drawing 2] It is a system configuration Fig. when the affiliation base transceiver 
station OS of Terminal PS changes. 

[Drawing 3] It is the sequence diagram showing actuation of this example. 

[Description of Notations] 

11. 12. 13 A terminal. PS 

21, 22. 23 A base transceiver station. OS 

31 PHS Server 

40 Ethernet (ETHERNET) 

a-h Sequence 
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mmm!mwim(o^-\i7.:i:v7mcim^p s 1 1*^ 

^SlS»lti2^C s 2 2©-9--fcrxxU7rttC{ig^ 

mt^ti^^^7yht>mtE-^t. mmmmMc s 2 3 

<7)-9--krxxi;7rtJc{i«g*PS 1 2A<#ffi-rst.<0i: 
[0 0 19] i^t, 01©^]5ii0IJ<D»jmcot>T03* 

^mbxmBnr^c ^^^7yhx$>^m^ps. m 

tf4SS*PSl K A<PHSHt-/^-3 1 i:-r-^jiff* 
fT^9 i: ft-r. M^SidiSC S 2 1 icWUTjg*^ 

^iMLtzmi^m^mc s 2 u*. i^*p s 1 1 izmmm 

CW^IESsl^m^^SM-rS!:. ^-oaiiS^i: I P7 

ylyx^mt^<D^rcmi^^t^^i9^^mw^mmmc s 2 

[0 0 2 0] l»i^SHi!^C S 2 Hi. JS5|$P S 1 1 ©II 
|g#^^MAC7FUXK^^ (i/-';r>'Xd) LT*^ 
5.> PH S-9— >'^-3 1 tCiSJRP S 1 1 <D 1 P7 FUX 
i:MAC7FUX©x-:?^3M'5 (>'-'5ryXe)o C 

coii^<D«ls#^*^ P. M A c 7 F uxtcg^-r t 

LTtt, mKS^^^CDSSMAC7FUX(D6:t^f- 
>y F7-i'-;l'Fli:Mr^bTt.i;<. S/cti. fe?>'7y^ 

Ib^^^mmmo&^^y-y Vii^W^? S 1 1 (DM 
AC7FUXi:bTt<tV\ 

[0 0 2 1] PHS+»— /^-3 ^46S^$nfcI 

P7Fbxi:^^B§bT, ^©ffi*ps 1 iff^wmmx 

$)S;b>igHiE*tTV> (>'-y:xXf) . I P7FUX!f)^- 
gl-rnt«SiiEOKi:|iJ«lTL, J^SPS 1 UcWLTEE 
(i^—^ryXg) i:i:t,tc. MAC7 
F UX-f-r;UK 7 ^ -t X * n/t ^l' 7 y F ©4S* P 
S lflDMAC7FU'X:g:ii]!inLTMffU MfrtfcMA 



(4) 

5 

c 7 K uxT—riumn^^m^mm ess. c s 

4. C S SlC'M^t^o 

[0 0 2 2] ^E0K<Dffi^*§«Lfc4S*PS 1 1 
it. ^<Dm. ^^^7>'hi:LTPHS-9--/^-3 1 i: 

[0 0 2 3] ffi<D4ss*p s 1 zttmum^mc s 2 3^ 

[0 0 2 4] #4i^S%^C S 2 1 , CS22, CS2 
3ii. PH S^t-z^-S 1 A^e^ii^^nfcMAC/ KU 
7.x-7;Hf$BlcJ;t). g^ig?^nTi^5iS*PS i i. 10 
P S 1 2©MA C7 KbX^fcaiL. ffi<D^--y h7-^ 

TKUX^ItttitT. 1gi^tnTl/>5jS*PS<DMAC 
7KUXi:-gjLfci:t> ^(^/^^ 7 hx-^^M^S 
ttl!^CS2 1. CS22, C S 2 3^/^LTMiSEH{C 

[0 0 2 5] c:<D<fc5lCLT, gie!^nT(/>5^-7-l'7 
>'KDJS*PS®MAC7Kl^X*PHS-^-/'?-3 1 

[0 0 2 6] Sfc. ^3S*P S MaStffi^C SCO 
■9— trxxU7A^5>ffitDlRilS®it!!/SC S<7)-9--lfXXU 
7fCigPij-rs^^OM^0 2 fc J; »3Ui^-r5o 

[0 0 2 7] 0 2{Cfcl^Tfi> 4S*P S 1 lA^M^Stte 
S 2 1 *^e)MiS±t!j^C S 2 2CDXU7{C^»IL. 
it^StdJ^C S 2 3CD-9— l:XX';7rttCV^fc4S*P S 
1 2*'<x>J7ntCBJiffiL, m\zm^?S 1 3*^«iS^ 
^CS2 1 <D-9--krxx>;7tC#ALfci:-rSo 

[0 0 2 8] -9--/^- 3 1 ga<0milTtC$.5Ji* 30 

[0 0 2 9] -y— /^-3 lcDgiIx>J7[^tc:fe5!i^*P 
S 1 l43<fct>*4S*PS 1 3{i. Z.Oy-^U-Y^^T.Vm 

ssissids^c s 2 1 . 2 2{i. ^^^^{%^^(om^m 

^JgrM A C 7 K l^XK^gl LTI?— 3 1 1 jlftJ-T 

40 

[0 0 3 0] -y- /^-3 1 ii, 7D-K+-VXhfi^lC 
*fLTJS!ScO«l*^orciS7KP S 1 2 {COV^T«iSa<0M 
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ffi^SPS 1 1 t3=ktFifl^5SP S 1 2\Z'D\.^X\rJK<Di:^\Z 
^mt^. trj:^*,. SS*PS 1 HuWLTti. M«S 
m^C S 2 1 *^e)li8*aSlti^C S 2 2<DxU7t^l&t 

TI P/MAC7FU'X*"iKaiT-feOx Sii^nfcMA 
C7KU;^fC^M*<*(/^©T'^®SfffiitLT. fiS® 
SSSli^ST-feSc f?{c#ALfc4S*P S 1 3 

icWLTfi. WftcSi^wrgcOlgliE^^ToTA^e. I P/M 

A c 7 K ux7—y)V(omm^mmLXT-7fi^w.^ 

t^c ^LT, ||«T^nfcMAC7Kb7.x-:/;Ht^ 

^^mnmniim c s (caai-r 5= 
[0 0 3 1] ^mmmmmcsit. mm-&nx\,^^^^ 
ps^-9— A-3 KDn^jioru-v^^'Xhmw^tii 

ic^^x^mmcmmt^ctti^xt^. tj^or. 

m&tmcSii. MfT^n/cMAC7FbX-r-r;l/% 
[0 0 3 2] 

imn(D%m'] ±^(dx o ic:^^mit. m a c 7 k 

ilSSttil^A^SS^^ nfc L A N 6 / ^'ir -y h ;g:gft L i: 
$v M^cD/'^y-y hcDMAC7FU'XtS$g*-9— /^-^^ 
eaaStlfcM A C 7 F UXlf IgilJrkS^LTliiBSEraK 

[0 0 3 3] ttc. #PHSiS*W. li*^EP^{CiMHJ$ 
nS^S^/^y-y FA^'j^'>-rS©T% gfiLfc/^y-y h 

[0ffi<D®*^ltt0§] 

[0 1 ] ^nm<D 1 ^Sit?iJ<D->XxA«^0T'fe§o 

[ia 2 ] 4ffl^ p s mmmmmi^m csti^mtLtctt 

(0i/7.TLm]iiWiX'h^o 

[0 3] *ll)}ieiJ<DSlf^*^-r'>-'!r>X0T'fe5o 
11. 12. 13 P S 

2 1. 2 2. 2 3 mf^mmm. c s 

3 1 PH S-t-/^- 

4 0 -f—y— ^--y h (ETHERNET) 
a~h iz—'ryT. 
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